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Dear Colleague:

The Department of Health works to ensure that all Rhode Islanders can live safe and

healthy lives. The Division of Family Health focuses on the health and development 

of Rhode Island’s children and families. Over many years, we have helped build family-

centered resources and services that recognize and respond to children's needs in their homes,

medical practice, child care, schools, and other settings. Good information on the health 

of children and families is a cornerstone of our mission. Therefore, this report on birth

defects in Rhode Island is an especially important resource.

The Department of Health is mandated to describe the occurrence of birth defects in 

children, detect trends of morbidity and mortality, and identify children with birth defects 

to intervene on a timely basis for treatment. Specifically, the Division of Family Health is

mandated to provide and promote family-centered, coordinated care for these children and to

facilitate the development of community-based systems of service for them and their families.

These values are key to ensuring medical homes for Rhode Island's most at-risk children,

youth, and their families. 

These data will help focus our work and investments on the issues that are important 

for families raising children with birth defects. Among the Birth Defects Program’s strongest

priorities are:

» Understanding the overall prevalence and demographics of children with birth 

defects in our state.

» Assuring that children and their families receive appropriate services and referrals.

» Identifying and closing gaps in services and systems for families of children with 

birth defects.

We hope this information will raise awareness of the need for medical homes for 

children with birth defects and lead to policy changes to ensure they receive the care they

need. Please join us in this endeavor to move these data to action.



W H A T  A R E  B I R T H  D E F E C T S ?
Birth defects are structural abnormalities that affect the development of organs and

tissues of an infant or child. These abnormalities may be identified during pregnancy, at

birth, or following birth. Possible causes or contributing factors to birth defects include

genetic (inherited) factors, environmental pollutants, occupational hazards, dietary

factors, medications, and personal behaviors.

W H Y  S T U D Y  B I R T H  D E F E C T S ?
Each year in the United States, 120,000 babies are born with a birth defect and 

of these, 8,000 (6.7%) die during the first year of life. Many babies who do survive 

experience childhood illness and disability. 

Early recognition and response to birth defects often prevents more serious effects.

An active birth defects surveillance and information system is essential for the development

of programs and policies that can reduce birth defects and infant mortality.

Approximately 20% of all infant deaths in the United States are due to birth defects.

Compared to the United States, a slightly higher proportion of Rhode Island infants (nearly

one in four) die as a result of a birth defect. Of the 91 infants who died in Rhode Island

during 2002, 22 of the deaths (24.2%) were attributed to a birth defect. During 1998-

2002, the proportion of infant deaths resulting from a birth defect and the birth defects

specific infant mortality rate have decreased. Specifically, in 1998, 24 of the 88 deaths

among Rhode Island infants (27.3%) resulted from a birth defect, yielding a birth defects

specific infant mortality rate of 190.5 per 100,000 live births. Since then, the Rhode Island

birth defects specific infant mortality rate decreased by 10.6% to 170.3 in 2002. 

Many infants who are born preterm (prior to 37 weeks gestation) also have birth defects.

Research is currently being conducted nationally to determine the association of preterm

births and birth defects. In Rhode Island, 158 (10.9%) of the 1,454 babies born preterm

in 2002 had a birth defect. Preterm births are also the leading cause of infant deaths in

Rhode Island. Of the 91 infant deaths in 2002, 25 (27.5%) were a result of prematurity.

Although not the cause of death, 65 (71.4%) of the infants who died in Rhode Island were

born preterm, and 56 (61.5%) were born weighing less than 1,500 grams (3lbs 5oz). 
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R H O D E  I S L A N D  B I R T H  D E F E C T S  P R O G R A M :

A  P R O G R E S S  R E P O R T
Rhode Island began developing a birth defects surveillance system in 2000, with

funding from the Centers for Disease Control and Prevention (CDC). The Rhode

Island Birth Defects Program is located at the Rhode Island Department of Health,

Division of Family Health. The program was created to identify newborns with birth

defects; to assure that these children receive appropriate preventive, specialty, and other

health care services; and to monitor trends. 

During 2003, the Rhode Island General Assembly enacted legislation (General

Laws 23-13.3) requiring the development and implementation of a birth defects

reporting, surveillance, and information system. This system will describe the occurrence

of birth defects in children up to age five; detect trends of morbidity and mortality;

and help assure that children with birth defects receive services and treatment on a

timely basis. 

The Rhode Island Birth Defects Advisory Council was appointed by the Director

of Health to advise the Department on the establishment and implementation of the

system and recommend a list of birth defects to be reported to the surveillance system.

It is critical that state agencies, health care services providers, community organizations,

parents and other key stakeholders provide input not only for the development of the

surveillance system, but also for issues regarding information dissemination and analyses.
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C A S E  A S C E R T A I N M E N T  A N D  D A T A  
The Rhode Island Birth Defects Program has been using hospital discharge data 

to identify babies born with birth defects because it is the only data set that captures 

diagnoses coded by the International Classification of Diseases (ICD) system. This

coding system, which is in its 9th Clinical Modification (ICD 9-CM), provides more

specificity on the type of birth defect. Although the birth certificate contains some

information on birth defects, it does not capture all of them and does not include 

ICD codes. A higher number of babies with birth defects have been identified using

the hospital discharge database than the birth certificate. For example, during 2000,

781 babies were identified with birth defects using hospital discharge data compared

with 372 using birth certificate data. 

In addition to collecting data through the hospital discharge database, the Rhode

Island Birth Defects Program is also working with Women and Infants Hospital, Rhode

Island Hospital, and Hasbro Children’s Hospital to obtain additional cases of birth

defects and information on services provided to families of children with birth defects. 

Hospital discharge data indicate that during 1999-2003, 3,529 (5.7%) of the

61,420 babies born to Rhode Island residents in Rhode Island maternity hospitals had

at least one birth defect. 

Figures 1 and 2 show that overall, the number and rate of birth defects in Rhode

Island have remained fairly stable over the past five years. Of Rhode Island’s 13,000

annual births, approximately 700 babies are born with birth defects. This is an average

birth defect rate of 575 babies per 10,000.

Figure 1
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Tables 1 and 2 show the number and rate of selected birth defects among Rhode Island

residents by organ system. The most frequent birth defects are those related to the

cardiovascular system. The most common types of heart defects include: ventricular

and atrial septal defects, endocardial cushion defect, and pulmonary valve atresia or

stenosis. One out of every 39 babies born in Rhode Island is born with a defect related

to the cardiovascular system.

Table 1

B I R T H  D E F E C T S  B Y  B O D Y  S Y S T E M ,  R H O D E  I S L A N D ,  1 9 9 9 - 2 0 0 3

O R G A N  S Y S T E M N U M B E R R AT E  P E R  1 0 , 0 0 0

C A R D I O VA S C U L A R 1 5 6 2 2 5 4 . 3

M U S C U L O S K E L E TA L / I N T E G U M E N TA L 1 3 6 8 2 1 3 . 3

G E N I T O U R I N A R Y 8 0 5 1 3 8 . 2

G A S T R O I N T E S T I N A L 2 3 2 3 6 . 1

E Y E ,  E A R ,  F A C E  A N D  N E C K 1 7 6 3 3 . 5

C E N T R A L  N E R V O U S  S Y S T E M 1 0 5 1 8 . 7

C H R O M O S O M A L 1 0 5 1 6 . 4

R E S P I R AT O R Y 7 2 1 2 . 0

One out of every 39 babies 

born in Rhode Island is born with a defect

related to the cardiovascular system.
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Table 2

S E L E C T E D  B I R T H  D E F E C T S ,  R H O D E  I S L A N D ,  1 9 9 9 - 2 0 0 3

B I R T H  D E F E C T N U M B E R RATE PER 10,000 LIVE BIRTHS

Central Nervous System

S P I N A  B I F I D A 2 0 3 . 3

A N E N C E P H A LY 2 0 . 3

E N C E P H A L O C E L E 2 0 . 3

Eye

C O N G E N I TA L  C ATA R A C T 7 1 . 1

A N O P H T H A L M O S  A N D  M I C R O P H T H A L M U S 3 0 . 5

Ear

M I C R O T I A 5 0 . 8

Cardiovascular

T R A N S P O S I T I O N  O F  G R E AT  A R T E R I E S 1 1 1 . 8

T E T R A L O G Y  O F  F A L L O T 2 0 3 . 3

V E N T R I C U L A R  S E P TA L  D E F E C T 2 6 3 4 2 . 8

AT R I A L  S E P TA L  D E F E C T 2 9 7 4 8 . 4

E N D O C A R D I A L  C U S H I O N  D E F E C T 7 1 . 1

P U L M O N A R Y  VA LV E  AT R E S I A / S T E N O S I S 7 9 1 2 . 9

T R I C U S P I D  VA LV E  AT R E S I A 6 1 . 0

A O R T I C  VA LV E  S T E N O S I S 1 0 1 . 6

H Y P O P L A S T I C  L E F T  H E A R T  S Y N D R O M E 9 1 . 5

C O A R C TAT I O N  O F  A O R TA 8 1 . 3

Orofacial

C H O A N A L  AT R E S I A 1 1 1 . 8

C L E F T  L I P  W I T H  A N D  W I T H O U T  PA L AT E 1 6 2 . 6

C L E F T  PA L AT E 4 8 7 . 8

Gastrointestinal

ESOPHAGEAL ATRESIA/TRACHEOSOPHAGEAL F ISTULA 1 0 1 . 6

RECTAL AND LARGE INTEST INAL ATRESIA/STENOSIS 2 0 3 . 3

G A S T R O S C H I S I S / O M P H A L O C E L E 3 3 5 . 4

Genitourinary

H Y P O S PA D I A S  A N D  E P I S PA D I A S 2 2 9 3 7 . 3

R E N A L  A G E N E S I S / H Y P O P L A S I A 1 5 2 . 4

O B S T R U C T I V E  G E N I T O U R I N A R Y  D E F E C T 1 6 0 2 6 . 1

Musculoskeletal

C L U B  F O O T 1 3 3 2 1 . 7

R E D U C T I O N  D E F O R M I T Y,  U P P E R  L I M B S 1 1 1 . 8

R E D U C T I O N  D E F O R M I T Y,  L O W E R  L I M B S 4 0 . 7

D I A P H R A G M AT I C  H E R N I A 8 1 . 3

Chromosomal

D O W N  S Y N D R O M E 6 9 1 1 . 2

T R I S O M Y  1 3 5 0 . 8

T R I S O M Y  1 8 5 0 . 8

A L L  B I R T H  D E F E C T S 3 2 5 9 5 7 4 . 6
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M A T E R N A L  C H A R A C T E R I S T I C S
Babies born to older women (aged 35 or greater), women with less than a high school

education, and women with publicly funded health insurance are at a higher risk for

birth defects (Figure 3). During 1999-2003, the birth defect rate among women aged

35 or greater was 612.1 compared with 557.5 among women aged 20-34. Similarly,

the birth defect rate among women with less than a high school education (622.7) was

1.2 times that of the rate among women with more than a high school education

(525.2). Women who were insured through public programs, such as RIte Care and

Medicaid were 1.2 times more likely to have a baby with a birth defect than women

who were insured by commercial or private providers, such as Blue Cross and United

HealthCare. The birth defect rate among babies born to women insured publicly was

643.1 compared with a rate of 524.4 among women with private insurance.

Figure 3

B I R T H  D E F E C T  R AT E S  B Y  S E L E C T E D  M AT E R N A L  C H A R A C T E R I S T I C S
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Babies born to older women,

women with less than a high school education, and 

women with publicly funded health insurance

are at a higher risk for birth defects.
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R A C I A L / E T H N I C  A N D  

G E O G R A P H I C  D I S P A R I T I E S
Birth defect rates vary by race/ethnicity and geographical area. During 1999-2003,

the average birth defect rate among African Americans was 827.4, 1.6 times the rate

for Whites (533.0). Asians and those of Hispanic/Latino ethnicity also had birth 

defect rates that were higher than the rate for Whites (606.1 and 598.4, respectively).

Figure 4 compares birth defect rates by race/ethnicity and geographical areas.

Birth defect rates were also higher among those who reside in Rhode Island’s 

six core cities (Central Falls, Newport, Pawtucket, Providence, West Warwick, and

Woonsocket) than those who live in the rest of the state (Figure 5). Babies born to 

residents of the core cities were 1.2 times more likely to have a birth defect than those

born in the rest of the state (630.2 versus 530.8). Specifically, babies born to Newport

residents had the highest birth defect rate, 888.9.

Figure 4

B I R T H  D E F E C T S  R AT E S  B Y  R A C E / E T H N I C I T Y
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Source: Rhode Island Birth Defects Program

Division of Family Health, Rhode Island Department of Health

827.4

606.1

598.4
533.0

574.6

Figure 5
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Division of Family Health, Rhode Island Department of Health
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S E N T I N E L  C O N D I T I O N S
The Rhode Island Birth Defects Advisory Council identified a set of conditions

for targeted outreach and follow-up to help assure appropriate services and referrals are

provided. The selection of conditions was based on criteria that included the following:

number of children affected; timeliness of identification; severity; service availability;

resource intensity; recurrence risk; and availability of prevention strategies. The

purpose of creating this list is to assure that families of children with these conditions

are provided information and resources. 

Table 3

R H O D E  I S L A N D  B I R T H  D E F E C T S  P R O G R A M

S E N T I N E L  C O N D I T I O N S  L I S T  

C O N D I T I O N I C D - 9 - C M  C O D E

N E U R A L  T U B E  D E F E C T S  

»  A N E N C E P H A LY 7 4 0 . 0 - 7 4 0 . 1

»  S P I N A  B I F I D A 7 4 1 . 0 - 7 4 1 . 9

E Y E

»  A N O P H T H A L M I A / M I C R O P H T H A L M I A 7 4 3 . 0, 7 4 3 . 1

»  C O N G E N I TA L  C ATA R A C T 7 4 3 . 3 0 - 7 4 3 . 3 4

»  A N I R I D I A 7 4 3 . 4 5

C O N G E N I TA L  H E A R T  D I S E A S E 7 4 5 - 7 4 7

C L E F T  L I P / PA L AT E 7 4 9

E S O P H A G E A L  AT R E S I A / S T E N O S I S 7 5 0 . 3

AT R E S I A / S T E N O S I S  O F  L A R G E  I N T E S T I N E ,  R E C T U M  A N D  A N A L  C A N A L 7 5 1 . 2

G E N I TA L  A N O M A L I E S 7 5 2

R E N A L  A N O M A L I E S 7 5 3 . 0 - 7 5 3 . 1

R E D U C T I O N  D E F O R M I T I E S  O F  L I M B S 7 5 5 . 2 0 - 7 5 5 . 3 9

C O N G E N I TA L  D I A P H R A G M AT I C  H E R N I A 7 5 6 . 6

G A S T R O S C H I S I S / O M P H A L O C E L E 7 5 6 . 7 9

C H R O M O S O M A L  A N O M A L I E S 7 5 8

E A R

»  A N O T I A / M I C R O T I A 7 4 4 . 0 1 , 7 4 4 . 2 3

»  H E A R I N G  L O S S                 ( R E F E R R A L  V I A  R I  H E A R I N G  A S S E S S M E N T  P R O G R A M )

L U N G

»  C O N G E N I TA L  C Y S T I C  L U N G 7 4 8 . 4

»  A G E N E S I S ,  H Y P O P L AY S I A ,  A N D  D Y S P L A S I A  O F  L U N G 7 4 8 . 5

C O N G E N I TA L  T U M O R S 1 4 0 - 2 3 9

D E V E L O P M E N TA L  C O N D I T I O N S

»  A U T I S M 2 9 9 . 0





R H O D E  I S L A N D  B I R T H  D E F E C T S  P R O G R A M  D A T A  B O O K 1 1

C O L L A B O R A T I V E  R E S E A R C H
Neural Tube Defects Study

Studies have shown that folic acid supplementation can reduce the occurrence of

neural tube defects (open spina bifida and anencephaly). A neural tube defects study

was conducted in Rhode Island to determine the prevalence of neural tube defects, the

impact of screening on prevalence, and the impact of folic acid fortification, which was

introduced in 1997. The project was coordinated by the Foundation for Blood

Research in Maine and was a collaboration between Maine researchers, Women and

Infants Hospital, Rhode Island Hospital, and the Rhode Island Department of Health.

Screening, termination (induced abortion), and live birth data were compared for two

periods: 1991-1996 and 1998-2000. Data show that the rate of neural tube defects in

Rhode Island decreased by 10.5%, from 10.5/10,000 before folic acid fortification

(1991-1996) to 9.4 after folic acid fortification (1998-2000). Specifically, the prevalence

of spina bifida decreased by 14.8%, from 6.1 to 5.2, and the prevalence of anencephaly

decreased by 6.8%, from 4.4 to 4.1. 

Figure 6

P R E VA L E N C E  O F  O P E N  N E U R A L  T U B E  D E F E C T S  
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Source: Women and Infants Hospital, Rhode Island Hospital, Rhode Island Department of Health 

and Maine Foundation for Blood Research

10.5

4.4

6.1

9.4
4.1

5.2

■ A N E N C E P H A LY

■ S P I N A  B I F I D A
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supplementation can reduce the 

occurrence of neural tube defects.
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National and International Studies

The Rhode Island Birth Defects Program is participating in a variety of national

and international collaborative studies to gain a better understanding of specific birth

defects, their trends, and associated factors. Examples of these collaborative research

studies, their organizational sponsor, and purpose are described in Table 4.

Table 4

C O L L A B O R AT I V E  R E S E A R C H  S T U D I E S  

S T U D Y / P R O J E C T S P O N S O R P U R P O S E / R E S E A R C H  Q U E S T I O N S

International Database World Health Organization (WHO) To collect and disseminate data on craniofacial

on Craniofacial Anomalies (IDCFA) anomalies (oral clefts) to stimulate research for the

development of prevention strategies and a better

understanding of the characteristics associated with

these anomalies. 

Preterm Births and Birth Defects National Birth Defects To determine what percentage of preterm and 

Prevention Network (NBDPN) low birth weight births have birth defects; and

whether there is an increased rate of preterm 

delivery for infants born with birth defects. 

Neural Tube Defects and Infant Mortality National Birth Defects To examine the impact of folic acid fortification 

Prevention Network (NBDPN) on neural tube defect-specific infant mortality;

whether a decline in neural tube defect-specific

infant mortality has contributed to the decline in

overall infant mortality; and if the severity of neural

tube defects has changed over time.

Gastroschisis/Ventral Wall Defects National Birth Defects To determine the prevalence and trends of specific 

Prevention Network (NBDPN) ventral wall defects in the United States.

National Prevalence Estimates National Birth Defects To monitor trends and determine differences 

Prevention Network (NBDPN) between states and regions.

R E S O U R C E S
Many children with birth defects are evaluated and followed at the Genetics Counseling

and Child Development Centers at Rhode Island Hospital. Clinics are available for

most birth defects, including meningomyelocele, Down Syndrome, inborn errors of

metabolism, and other syndromes. The Cardiology Clinic is a pediatric specialty clinic

at Hasbro Children’s Hospital. Rare conditions are referred to Boston specialists. 
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R E L A T E D  S O U R C E S  A N D  W E B S I T E S

RHODE ISLAND ORGANIZATIONS:

Rhode Island March of Dimes 

http://www.marchofdimes.com

The mission of the March of Dimes is to improve the health of babies by preventing birth defects and infant mortality

through research, community services, education, and advocacy.

Rhode Island Parent Information Network (RIPIN) and Family Voices of Rhode Island

http://www.ripin.org

Provides information, training, support, and advocacy to parents seeking help for their children.

NATIONAL ORGANIZATIONS:

National Birth Defects Prevention Network 

http://www.nbdpn.org

A national network of state and population-based programs for birth defects surveillance and research to assess 

the impact of birth defects upon children, families, and health care; to identify factors that can be used to develop

primary prevention strategies; and to assist families and their providers in secondary disabilities prevention.

National Center on Birth Defects and Developmental Disabilities

http://www.cdc.gov/ncbddd/

Provides general information on birth defects, surveillance, and key research findings and risk factors.

International Clearinghouse for Birth Defects Monitoring Systems

http://www.icbd.org

Dedicated to the sharing of data, news, and views on congenital malformations monitoring, research, and prevention.

National Down Syndrome Society

http://www.ndss.org

Presents comprehensive information on Down Syndrome for families, health care professionals, educators, scientists,

affiliates, parent support groups, and other organizations.

Organization for Teratology Information Services (OTIS)

http://www.otispregnancy.org

Studies the effects that drugs, medications, chemicals, and other exposures may have on the fetus. Provides

resources for medical consultation on prenatal exposures and fact sheets about exposures that are known to cause

birth defects.

SMILES

http://www.cleft.org

SMILES is a group of dedicated families who have developed a first-hand understanding of the needs of children with

cleft lip, cleft palate, and craniofacial deformities. 

Spina Bifida Association of America

http://www.sbaa.org

Promotes the prevention of spina bifida and enhancing the lives of all affected.

Teratology Society 

http://www.teratology.org

A scientific organization to study the causes and biological processes leading to abnormal development and birth defects.


